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The Dermestid Method of Cleaning Skeletons 

OTTO W. TIEMEIEK, 

Mu>eiiin of Bird.s and Maininals, I'niversity (d Kansas, !-a\vren<‘e, Kan-'as 

AiiSTiarT: Tlie (Imne.^tid beetle method of cleaning skidetons and s;kiills ha:* 
been used in the University of Kansas Nliiseiim of Birds and Mammals for a 
number of years. Discussions of the procedure, the requisites of a bug room, 
the advantages of the method, and suggi'stions as to tlie successful utilization 
of the beetles are givim. 



F or a number of years tiie University of Knnsas ^luseum of Birds 
and iUaminals has been using dennestid Iteetles very successfully 
in cleaning skeletons. The use of these beetles for this purpose was 
begun in this institution over twenty years ago. At that time the 
l)lack carpet beetle Attagenus piccu^y a dennestid, was such a mu- 
seum pest that a student, Dix Teachenor, working on small bird 
skulls, attenfpted to protect liis specimens by enclosing them in tin 
cans. Later Mr. C. D. Bunker, in charge of the University of Kan- 
sas ^Museum of Birds and ^Mammals, upon opening the beetle-proof 
containers, found these delicate skulls cleaned and completely intact, 
and the compartment quite active with dermestids. The skulls which 
had been so painstakingly enclosed had, unknown to ^Ir. Teachenor, 
already been infested with dennestid eggs. 

For some time tliese small dermestids were used by ]\Ir. Bunker 
for skeleton cleaning, which was done in a specially constructed 
bug room. 

The custom of hanging carcasses out to dry led to the use of the 
larger dennestid Dermestes vulpinus, herein referred to as “bugs,” 
which, enclosed in similar containers, did the work much more 
quickly. 

The University of Kansas Museum is, however, still using the 
small black cari)et beetle for skeletal cleaning which the larger 



( 377 ) 



378 



Thv: rxivERSiTV S(']f:xcE Bulletin 



l)oetk‘> refu>(‘ or fail to accomplislu for altlioii^li they aro inueli 
slower, they will eventually dean nearly any sjieeiinen 

The Tniversity of Kansas Museum has had numerous re(iuests 
for colonies of the lai\e;er beetle's and foi* infoi’ination as to how tlu'y 
should be u-ed. Htdl and Russell (1!)33) have des(*ribed the tech- 
nique used at the Museum of Vertebrate Zoology. Tniversity of 
California, Tlu' mc'thods have' be'C'ii improvi'd and ure'atly sini})lified 
since that time. 

It is a very siin])le matter to acepiire a colony of denuestiils. 
Anyone who has ever disturbed an animal cairass has seen these 
brownish-^r('v bt'e'th's with tlu'ir lloury abdomens and the* ju'ickly 
brown larvae >c‘urryin^' out of the light. They can b(' found in 
large numbe'rs under any old (*arcass that may be set'll out in the 
open, or from a caicass that has been hung out to dry for st‘\'eial 
(hays. 

The room in which thest' bugs art' hoiist'd nt't'd not bt' vt'iy ('labo- 
rate, but thert' ai*e a number of rt'tiuisites to be kept in mind when 
it is built. Tilt' lit't'tlt's will migi’att' during tlit' >pring months and 
the collt'ctitins of >kins of the must'um should be in a st'pai'att' build- 
ing. Tht' sizt' deptaids uiion tht' number of spt'(‘iinens that it is in- 
tendt'd to hold. At tht* rni\’t'rsily of Kansas ^Must'um we have a 
room about fiftt'»*n by thirty fet*t. The rot)m should be insect jiroof 
a.s nearly a> jios^iblt*. 11it' walk, floor, anti c('iling should bt* plas- 
tert'd smoothly so that sjiiders and co(*kroacht's can bt* kt'jit at a 
minimum. 

In tiur i)ug room tin* window> ai’t* sina.ll and scret'iicd with fine 
copjier me>h. d'hey art* tightly sealtd during tht* winter, Init may be 
t)]ient'tl in tht* summer to rt'gulate tht* tt'mjieraturt* wht'ii the pre- 
P'arator is working in tht' room. 

Shelving can be of anything, but jirt'ferably tif soft pint* or stet'l. 
If construett'd of .-oft pine, it will have to be replaced t*\'t'ry fi\’e or 
six years because tht' larvae will btire tht'ir way into the wotul to 
ptipal(‘ and weaken tht* sti’ucture. The room should bt* abstilutely 
dark at all tinu'>. as the bt't'tles will not dt) their best in tht* light, 
d'he tt'inperature nt'cd ntit be k(*pt absolutely ('onstant. In I he 
wintei', w(* ha\a' .-t‘vt*ral stt'am jiipt's that furnish tht' heat. All 
that i> necessary i> to keep tht' room warm. 

W’e have found that a hail-scrt'en cage on a stt'(*l-to]) table is a 
very useful rt'ct*|)taclt' ft)i’ s|K*cimt'ns when tht'V art' fiist brought in 
from the drying line, d’ht' ])ur])ose of the hail-screen cagt* is to kt'cp 
out cockroacht's and animals such as mict* which somt'times get intt) 
tht' bug room in spite of all j)i’t'cautions. 
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Tlie animal^' that arc to he cleaiKMl should he drawn and all the 
feathers, hair, and skin removed. It is a ^ood practice to remove 
the touj2,h calluses from the feet in the larji,er birds because the bu^s 
will seldom be able to clean them u]) after the cartilage and skin 
has hardened. Sj^ecial care should be taken to remove the })rimari(‘s 
and other feathers from the tips of the wings. 

^Material which is left uncleaned by the ])ugs will have to be sub- 
jected to a tedious j)rocess of boiling and scraping, which in tlu* 
case of small s})ccimens is almost certain to destroy delicate struc- 
tures. 

In warm weatlier it is necessary to do some defleshing. Large 
specimens should have most of the muscular and fatty tissue re- 
moved from the fleshy ])arts of the body. 

It is well to disarticulate large sj)ccimens before they are hung 
uj) to dry so that they will not he bulky and hard to handle. The 
tongue and hyoid a])paratus of large mammals should be removed 
and the hyoid apparatus dried se])arately. All skeletal material 
should be ])re]uired so that air can circulate freely about it. Slits 
should be made between the ribs of large animals. Flies deposit 
eggs in small pockets that are not (‘X]K)sed to the air and specimens 
that have been infested with maggots are not cleaned uj) so well 
by the bugs. 

After the animals have been drawn and i)re])ared for skeletoniza- 
tion they should be hung up some place in the open where the}" can 
dry rather rapidly. In the case of the larger birds, it is advisable to 
tie the wings against the body and then with a half hitch of the 
same cord around the neck hang the carcass out to dry. 

When the carcasses are dried so that a hard coat is formed over 
the flesh, they are brought into the bug room and placed inside the 
cage on the steel table. 

Within a few days after the carcasses have been placed in the 
bug room they are ready to be jiut away in boxes. The eggs that 
have been laid on the carcass after it was placed in the bug room 
and those that had been laid on it while drying will have been 
hatched and the resulting larvae will begin to eat the flesh. When- 
ever the small ])artieles of bug droppings appear on the carcass it 
is ready to be jnit into boxes. 

These are double boxes made of corrugated straw board just large 
enough to contain the carcass. There are several advantages of 
the corrugated boxes over steel or wooden boxes. The small cor- 
rugations serve as ])laces for the larvae to pupate so that the entire 
life history of the beetle take place within the same container 
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Tile b()X(\- nr(' (‘lienp ;ind can be replaced every few years. They arc 
tight-fitting and thus lielj) to (‘ontrol sjiiders, and they are siib- 
>tantial enough to be stacked. 

If tlie skeletons are small ones they ikhmI not remain in boxes very 
long. A mouse oi* small bird will be (‘leaned in one or two days. 
Large skeletons will iHuiuire a c()rresj)onding length of time. Un- 
less we are in immediate need of the skeletons we leave them ail 
until fall. 

In the late fall the final cleaning begins. By that time the 
weather is cool enough so that the jirejiaratoi’ is not annoyed by 
“bug dust,” whi(*h is comj^osed of the sjuny larval bristles. The 
combination of minute s])ines and the prej^arator’s persi)iration 
]>roduces vcay unj)leasaiit effects. 

Tile contiMits of each liox ai-e einjitied u])on a large square of 
black iiajier. With a ])air of forcejis, when necessary, the worker 
sorts ovei' the matei'ial, jiicking out the liones which are then dusted 
and {ilaced in sjiecimcn boxes. 

The ]>resence of fat often creates a definite jii'oblem. Long iiones 
may contain considerable fat. If much of it is juTsent in any jilace 
it will be s])read over the entire skeleton liy the bugs. ^>uch skeletons 
as those of hawks and ducks will oflcai come out covered with 
grease. It is a good ju’occdure to remo\x‘ as much fat as possible 
from the carcass to jirevent its occurix*nce on the bones. 

A twenty-eight ])ercent solution of ammonia water serves as an 
adequate and efficient method of degreasing tlie skeletons. Im- 
merse th(‘ bones and leav(‘ tla'in for twenty-four hours. Remo\'e the 
bon(‘s and ])hi(*e them in water for another day and then place tliem 
in the sun until they are thoroughly dry. The sun will bleach the 
bones slightly during tlie drying. 

If skeletons of lai’ge mammals are desired for mounting ]mr|)os(‘s 
it is suggested that small holes be bored in eacli end of tbe long 
bones and the fatty contents be foiced out with the aid of steam and 
air pressure. 

Skull cleaning is a ])rol)l(‘in in itself. Mr. A. K. Boi'ell (19d8) sug- 
gests the use of small metal containers into which the skull is placed 
with a number of larvae. It is during the huwal stage that the bugs 
do theii* most I’apid and effective work. Howevei*, if there is no 
immediate need for the skull it may be left on the skeleton and will 
in time be ck'aned uj) by the bugs. For best residts tlu‘ skulls should 
be put in the bug room as soon as th(‘y are obtaiiu'd (‘X(*e})t that the 
larger ones will have to 1)(‘ dried (mough so that they will not become 
covered with mildew. 
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The (lennejsticl method has many advantap;es ovei‘ the maceration 
method or boiling. Tlie ease with which cleaning is accomplished is 
a great advantage. The only limit to the number that can be cleaned 
is the number tliat can be obtained. One pre])arator doing j)art- 
time work can clean thousands of skeletons in one year’s time. 

But even more important for research is the fa(d that the skele- 
tons come out intact with sutures in |)lace and soft bones undis- 
solved. No ligaments are weakened to the extent of losing minute 
bones. Hyoid apt)aratus, zygoinatics, lacrymals, auditory bullae, 
phalanges, and other elements are certain to be retained. 

A striking example of the efficiency of the dermestid metliod is 
presented by a small ring-neck snake. It would be nearly im])ossilde 
to clean such a specimen witli its scores of tiny curbed ribs and its 
minute ^’ertebrae. But a few liours in the bug room will provide 
a perfect skeleton, clean and white as a pearl, with every tiny rib 
firmly in its own place. 

While a few preparators: have stated that they attributed the loss 
of certain small bones to the workings of the Inigs, we have never 
found it to be true in this museum. It was only by dermestid method 
that I was able to discover the wide ]u*evalence of the os opticus of 
tlie bird’s eye. 

In other methods of j^reparing skeletons large animals present 
great difficulty in the cleaning problem, but in the dermestid method 
size is no handicap. It is just as easy to clean a moose as it is to 
clean a mouse. 

If the bug room contains large and active colonies of dermestids, 
skeletons such as those of small birds, bats, and mice need not be 
hung out to dry before being put in the bug room. Forty-eight hours 
after they have been placed in the hail-screen cage tliey will be 
stripped clean. 

There are probably a numbei* of reasons why the dermestid 
method has been so successful in the University of Kansas Museum. 
Tlie prime requisite for the dermestid method is, of course, a large 
supply of bugs. And to have a large and constant supply of bugs 
there must be an adequate food supply. If necessary, carcasses of 
common animals must be put in the bug room to feed the beetles. 
At the present time the bug room in the University of Kansas AIu- 
seum is literally alive with bugs, and the peculiar noise of their ac- 
tivity is never hushed. 

Flesh should not be removed from small skeletons and skulls, as 
there must be sufficient food material for the bugs to become es- 
tablished. 
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Wc have found that ])apier-mache hrick?^ are the ino:>t ?^ueeessful 
})rovisioii for })upation of bugs not in individual boxes. These bricks 
may be placed around about the room, on the floor^ in tlie cages, or 
on tlie shelving. 

The worst pests of the bug room are the spiders and cockroaches. 
We take as many precautions as jiossible to prevent these pests from 
getting into the bug room. In spite of all our efforts, however, they 
do manage to get in. Because of this we have found it expedient to 
clean the bug i*oom every few years, destroying all old boxes and 
fumigating thoroughly with sulfur. In a few months, as [ have al- 
ready suggested, we will again have a large working colony. 

The final recpiisite for good bug work is absolute darkness. They 
are naturally found either under a carcass or excavating beneath 
the dried surface. This should ho kej)t in mind in order to obtain 
clean skeletons. 

I wish to acknowledge my indebtedness to 'Mv. C. D. Bunker, of 
the University of Kansas IMuseum of Birds and ]\Iammals, under 
whose direction and su}:)ervision this method of cleaning skeletons 
has been developed. 
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PLATE XL! I 




Upper. Diadojihis punctahi.'^ anuji Iv. V. 21232. 
Lower. Jerks' gnjlliis, K. U. 21238. 




